Background
An abdominal aortic aneurysm (AAA) is a progressive, generally symptomless disease. The natural history of AAA disease is that of gradual dilatation of the abdominal aorta, until a point of insidious rupture. Rupture results in a life-threatening, and often fatal, hemorrhage. 1 Hence, AAAs are managed by preventive surgical repair. 2 Although small aneurysms (ie, AAA diameter smaller than 55 mm in men) do rupture, multiple prospective trials have shown no benefit of surgical elimination of small AAAs. [3] [4] [5] [6] As a result, current guidelines advise a watchful waiting program, and active surgical intervention once the aneurysm reaches the 55 mm intervention threshold in men. 2 For women, open repair is indicated at AAA sizes larger than 52 mm. 7 Consequently, most patients experience a period of conservative ultrasound follow-up after diagnosis. With the correspondence: Jan hn lindeman Department of surgery, leiden University Medical center, PO Box 9600, 2300 rc leiden, the netherlands Tel +31 71 526 3968 email lindeman@lumc.nl 
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Tomee et al commencement of screening programs, more and more patients are diagnosed with a small AAA. Consequently, the number of patients entering a period of watchful (passive) waiting rises.
There is a remarkable variation in ways the risk of living with a small AAA, either in written information or by health professionals, is presented to patients. In fact, messages vary from "minimal/negligible risk" to "a ticking time bomb." 8, 9 A critical question is how patients perceive and cope with the available/presented information, the risk of rupture, and delayed active treatment. The goal of this study was to gain insight into patients' expectations concerning AAA management and to provide health professionals with tools to optimize education and satisfaction of patients under surveillance for a small AAA. To that end, we performed a systematic, explorative collection of patient-reported outcomes by combining in-depth semistructured interviews with validated questionnaires measuring quality of life, 10 anxiety and depression, 11 and illness perceptions.
12

Methods
This study was performed at the Department of Vascular Surgery from July 2014 till December 2015 in two hospitals in the Netherlands: the Leiden University Medical Center in Leiden and the St Antonius Hospital in Nieuwegein. The study and manuscript were established according to the consolidated criteria for reporting qualitative research. 13 ethics approval and consent to participate
The study protocol was reviewed by the Medical Ethics Committee of the Leiden University Medical Center (C13.094), and the boards of both study centers approved the study. All participants provided written informed consent before participation. All patient/personal identifiers have been removed or disguised, so the patients/persons described are not identifiable and cannot be identified through the details of the story.
Theoretical framework
This study was performed within the theoretical framework of grounded theory.
14 This framework facilitates an explorative approach and applies when qualitative data are scarce and new theories need to be built from data. In this study, this was achieved by combining explorative in-depth interviews in a heterogeneous target group, with validated questionnaires.
15,16
Participants
This study includes patients under surveillance for an aneurysm between 35 and 49 mm in the two participating hospitals. Eligibility screening for participation was done according to the principles of theoretical sampling. 14, 17 This is an established method for creating a heterogeneous sample group with variations in age, educational level, AAA size, time of living with an AAA, and medical history/comorbidity. A total of 12 patients were approached by the vascular surgery staff. Two patients were not interested in participation and declined.
No new information was obtained in the last two interviews performed. Therefore, in accordance with the principles of grounded theory 14 and theoretical sampling, 17 it was concluded that data saturation was reached after 8 interviews, and the sample size of 10 interviews was adequate. 18, 19 interview protocol
The interview guide aimed at addressing each aspect of living with a diagnosed AAA. All in-depth semistructured interviews were performed by one trained interviewer (SMT), who was not involved in the clinical treatment of AAA patients. The interviews were conducted in Dutch. The questions and responses were translated to English by SMT in collaboration with Dr Roxanne Parslow. The topics addressed in the interview guide are listed in Box 1. The full structure of the interview guide was developed by the authors (primarily SMT in collaboration with WAG, JFH, and JHNL) and is available as Supplementary materials.
Participants were offered the options to have the interview at the hospital or at the participants' home. All individual interviews lasted around 1.5 hours, were audio recorded, and transcribed verbatim. Two of the authors (SMT and VCH) independently created the codes on the basis of two randomly selected interview transcripts. The two authors then established a full set of codes in consensus. These codes were used by SMT to code the remaining interview transcripts. Content analysis of the interview transcript was then performed using the constant comparative method. 17 According to this method, patient's responses are coded, and then compared within and between interviews. Recurring codes are linked and grouped. Questionnaires were scored, and total mean scores for all subscales were compared to Dutch population norm scores (SF-36) or reference groups (IPQ-R). Descriptive statistics were performed using SPSS (version 23; IBM Corp., Armonk, NY, USA).
Results
Participant characteristics are listed in Table 1 . The 10 interviews performed resulted in a total of 16.6 hours of audio recordings. The full set of interview codes is listed in Box 2.
Patients' view and knowledge of AAA disease
Almost all patients were able to explain the basic concept of aneurysmal disease, usually by the following metaphor: AAA is "like a bicycle tire with a thin spot or bulge on it". However, most patients expressed very limited detailed or accurate knowledge of AAA disease and/or treatment options. For example, one patient was unaware of the fact that an aneurysm can rupture, two patients believed that AAA surgery only slightly reduced the chance of rupture, and two patients believed that an AAA was a narrowing of the blood vessel or flow restriction. In addition, most patients has a positive view on personal future has a positive attitude toward AAA national screening program Social environment Does not feel the need to talk about AAA with others Feels like other people perceive an AAA as more severe than participant itself Is content with personal (social) life Has acquaintance(s) with AAA experience AAA event in social network did not influence personal view on own AAA Quality of life Quality of life is defined as follows: no restrictions in living life as you want it Accepts personal limitations from health or older age Feels no need to make use of facilities provided by an AAA patient association Coping with risk of rupture is aware that AAA can rupture is aware that AAA rupture is often fatal Does not fear AAA rupture has no knowledge of physical symptoms that would accompany a rupture never experienced believing that own AAA had ruptured Does not perceive AAA as a "ticking time bomb" is content with current conservative treatment plan Does not have accurate knowledge of all AAA treatment options Sexual activity AAA has or had no influence on sexual life Abbreviation: AAA, abdominal aortic aneurysm. Patients' view on AAA information provided by hospital (staff)
Despite the apparent lack of accurate information on their AAA, the majority of patients stated to be satisfied with the oral information provided by the vascular surgeon. They expressed no desire for additional AAA information. Patients felt strongly reassured by the surgeon's message that there was no need for immediate surgery, and that the next follow-up would be in another 6 or 12 months. "If they let me go home for another six months after exam ining it [aneurysm], it can't be that dangerous". [Patient 8, 63 years]. In addition, all patients fully relied on the vascular sur geon to do "what is best for me", and all preferred the surgeon to take the lead in their AAA management.
Fear for AAA rupture
Almost all participants explicitly stated not to experience any fear for AAA rupture. This is also reflected in low levels of anxiety and depression as measured by the HADS 11 (Table 1) , and low scores on the "consequences" and "emotional representation" subscales of the IPQ-R 12 ( Figure 1 ). IPQ-R reference scores for laymen perceptions of AIDS, skin cancer, and tuberculosis 20 are included for comparison. Explicitly, none of the patients perceived their AAA as a "ticking time bomb". "To state that you walk around with a ticking time bomb, well I don't perceive it that way." [Patient 5, 75 years].
Physical and mental burden of AAA disease
All but two participants experienced various comorbidities such as cardiovascular disease, cancer, and COPD. None of the patients experienced any AAA-related symptoms. Regardless of the presence of comorbidity, all patients considered the physical and mental burden of an aneurysm to be minimal. On a scale ranging from 0 (very bad) to 10 (excellent), participants graded their general health with a mean score (SD) of 6.9 (1.3), and their quality of life with a mean score (SD) of 7.7 (0.9). All patients expressed a positive attitude toward their health. In addition, they enjoyed their lives despite experiencing physical discomfort from comorbidities and older age. SF-36 scores showed that AAA patients experience poorer physical health states than the Dutch reference population (Figure 2) . 10 Scores on the social functioning and emotional well-being subscales of the SF-36 were similar for AAA patients and the reference population. "Well I still rate my own Figure 1 Mean scores of AAA patients (n=10) on the illness perceptions questionnaire (IPQ-R), compared to laymen illness perceptions (mean scores) of AIDS (n=379), skin cancer (n=391), and tuberculosis (n=379). Notes: Higher scores on "Timeline (acute/chronic)" is more belief in chronicity of the disease, scale ranges from 6 to 30. Higher scores on "Timeline (cyclical)" is more belief in variability of symptoms, scale ranges from 4 to 20. higher scores on "consequences" is more belief in serious consequences of the disease, scale ranges from 6 to 30. higher scores on "Treatment control" is more belief in effect of treatment for the disease, scale ranges from 5 to 25. higher scores on "Personal control" is more belief in personal control over the disease, scale ranges from 6 to 30. higher scores on "illness coherence" is more effectiveness of patients' disease model for explaining the disease/symptoms, scale ranges from 5 to 25. higher scores on "emotional representation" is more negative feelings toward the disease, scale ranges from 6 to 30. The data used to create this image is from reference groups and therefore necessary for comparison. Patients' view on AAA surveillance All participants were content with the (frequency and setup of) periodical ultrasound follow-up. However, situations in which patients had to wait a few days or weeks to hear the results of AAA examination were experienced as highly frustrating. "Sometimes it takes 14 days after the ultrasound before you hear the result from the doctor. During those 14 days, I am a bit anxious. Those 
Discussion
This study shows that, in contrast to widely held beliefs, 8, [21] [22] [23] patients under surveillance for a small AAA do not suffer from having an AAA, and do not perceive their AAA as a "ticking time bomb." In fact, patients experience the conservative nature of AAA surveillance as reassuring. However, most patients perceive the 55 mm intervention threshold as an abrupt transition, upon which the AAA suddenly becomes dangerous.
This study applies a combination of in-depth, semistructured interviews and questionnaires, 15, 16 a validated approach for an unbiased and systematic exploration of patients' perceptions. This explorative approach is well established in social 15, 24, 25 and environmental 26 sciences, but is relatively new in the field of medicine. Data are acquired through both qualitative (semistructured in-depth interviews) and quantitative methods (questionnaires). The advantage of this approach is that it allows for a more comprehensive, unbiased, and systematic exploration of patientreported outcomes than conventional, exclusive qualitative or quantitative methods. The purpose of this study was to increase understanding of the experiences and expectations of patients living with a small AAA. Results allow vascular health professionals to optimize patient counseling and patient satisfaction.
One of the most notable findings in the study is that all patients are very content with conservative treatment. All participants in the study are under surveillance by different vascular surgeons in different hospitals. This implies that this is a general, doctor-and hospital-independent finding. Patients indicated that the conservative nature of surveillance reassured them that the risks of having a small AAA are limited.
This study showed that patients often have dysfunctional or incorrect beliefs about AAA disease or treatment options, as such it is recommended that vascular specialists check patient beliefs during consultations. A specific point of attention is the apparent need for reassuring information once AAA diameter approaches the 50-55 mm intervention threshold. Upcoming questions or concerns should be regularly evaluated with patients.
Remarkably, findings of our study contrast with results from previous studies on the impact of having an AAA. An earlier report by Lindholt et al 23 stated that a screening detected small AAA (progressively) impairs quality of life in conservatively treated patients. This conclusion was based on the results of a health-related quality-of-life questionnaire (ScreenQL). An important notion is that most quality-of-life questionnaires measure an "overall quality-of-life state" and do not discriminate between AAA-related health issues or other health issues. In fact, results of the ScreenQL questionnaire performed as part of this study also show that AAA patients have worse general health compared to the general population due to the presence of comorbidities. 23 Consequently, the conclusion that "AAA progressively impairs quality of life" is therefore not substantiated.
Another qualitative study by Petterson et al 27 reported feelings of anxiety, uncertainty about physical symptoms, and fear for AAA growth in AAA patients. These observations suggest a major impact of AAA diagnosis and delayed surgery in patients under surveillance. We have no obvious explanation for the discrepancies between our findings and those of Petterson et al. 27 Possible explanations include not only the cultural differences between Sweden and the Netherlands in ways patients and doctors perceive AAA disease, but also the fundamental differences in methodology between both studies. Petterson et al 27 used an explorative "life-world" approach in which insights to a patient's life world is gained through storytelling. However, lack of structure in this approach interferes with consistency and reproducibility of the interviews. Moreover, the results by Petterson et al 27 should be reviewed in the context of a nationwide AAA-screening program. The potential risks of having an (undiagnosed) AAA are often emphasized in AAA-screening invitations as a means of motivating people to participate in the screening. 9 It is very likely that this type of patient information could have a long-term and profound influence on patients' perceptions of AAA disease. 27 This study has a few points of consideration. First of all, our findings could be specific for "Dutch culture" and can, therefore, not automatically be translated to AAA patients in 
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A second limitation is the fact that female AAA patients are not represented in this study. To the best of our knowledge, there are no reports of qualitative studies with female AAA patients available. However, other studies identified gender differences in illness perceptions of allergic rhinitis 28 and osteoporosis, 29 indicating that female patients perceive diseases differently than men. As current guidelines emphasize the need for gender-specific AAA treatment and suggest considering AAA repair at lower diameters in women, 2 there is a great need for involving female patients in patientreported outcome studies.
Finally, our sample is susceptible to selection bias, as this is inherent to most qualitative interview studies. We have attempted to minimize selection bias by creating a heterogeneous sample through theoretical sampling. Nevertheless, this remains a point of consideration when generalizing the findings from this study to the general patient population.
Conclusion
This study shows that patients are very content with frequency and setup of AAA surveillance, which ensures patients the risks of a small AAA are limited. Patients regard the vascular surgeon as the most important source of AAA information.
Concerning surveillance, most patients are content with periodical ultrasound, although having to wait for the results can evoke frustration in patients. Combining the ultrasound examination and consultation with the vascular surgeon on the same day in outpatient clinical practice could increase patient satisfaction. At last, increasing the frequency of AAA surveillance does not necessarily result in more reassurance in patients. Of note, these findings are restricted to men, as studies in female AAA patients are needed.
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Supplementary material
The interviews were conducted in Dutch. The questions and responses were translated to English by SMT in collaboration with Dr Roxanne Parslow.
interview guide on small abdominal aortic aneurysm (translated from Dutch)
Introduction: "The subject of this interview will focus on you as a patient, living with the condition, abdominal aortic aneurysm. The purpose of this study is to use the information obtained from this interview to improve the treatment, care, or services for patients with an aneurysm. This conversation takes place in a confidential setting, in which you are free to say whatever you would like to say. We would like to know about your experiences, how you feel, and what you think, so do not hesitate to respond with your honest opinion. The responses you give in this interview are anonymous and cannot be traced back to you as a person. It is also important that you know that the responses you give will have no influence on your treatment and will not be heard by (one of) your doctor(s).
Some of the subjects in this interview might be challenging or upsetting for you. If you experience this, or you find this difficult, please let us know during the interview. If you do find a question challenging, we hope you will still try to answer, as those questions are probably the ones we do not have much knowledge about. However, you do not have to answer every question. If a question is not clear to you, please ask us to clarify this. Do you have any questions or comments you would like to address before we begin?" (For the interviewer: during the interview, use the follow-up question "Could you tell me more about this?" if additional information is needed.) Open with: 1. Could you start by telling me something about yourself ? 2. If you would have to explain to your neighbor what an aneurysm is, how would you explain this? Status of the aneurysm Introduction of the subject: "I would like to start with a few short, general questions about the diagnosis and treatment of your aneurysm." 1. When was the aneurysm diagnosed in your case? 2. How was the aneurysm discovered? 3. What was the size of the aneurysm at diagnosis? 4. Has the aneurysm grown in size since the diagnosis? 5. How often do you receive surveillance for the aneurysm?
Is this by ultrasound or CT? to as a "ticking time bomb," how do you feel about this? Sexual activity "We know from previous conversations that having an aneurysm can limit someone in their sexual life, in the form of feeling inhibited, reduced frequency, or less excitement for instance." 54. Have you ever experienced this?
-If yes, could you tell me more? 55. This is the end of the interview. Do you think that we covered all things that matter to you? -If no, is there anything you would like to add, ask, or tell? Thank you very much for your cooperation.
--------End of interview--------
